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Abstract 
Background: There is concern that the rate of planned births (by pre-labour caesarean section or 
induction of labour) is increasing and that the gestation at which they are being conducted is 
decreasing. The aim of this study was to describe trends in the distribution of gestational age, and 
assess the contribution of planned birth to any such changes.  
 
Method:  We utilised the New South Wales (NSW) Perinatal Data Collection to undertake a 
population-based study of all births in NSW, Australia 1994-2009. Trends in gestational age were 
determined by year, labour onset and plurality of birth. 
 
Results: From 1994-2009, there was a gradual and steady left-shift in overall distribution of 
gestational age at birth, with a decline in the modal gestational age from 40 to 39 weeks. For 
singletons, there was a steady but significant reduction in the proportion of spontaneous births. 
While for inductions there was an increase in the proportion performed and gradual and changing 
shift in their distribution from a majority at 40 weeks to an increase at both 37-39 weeks and 41 
weeks gestation. The proportion of pre-labour caesareans also increased steadily at each gestational 
age and doubled since 1994, with most performed at 39 weeks in 2009 compared with 38 weeks up 
to 2001.   
 
Conclusions: Findings suggest a changing pattern towards births at earlier gestations, fewer births 
commencing spontaneously and increasing planned births. Factors associated with changing clinical 
practice and long-term implications on the health and well-being of mothers and babies should be 
assessed.
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Introduction 
Duration of pregnancy, which is reported as the number of completed weeks of gestation, is the 
leading perinatal predictor of health outcomes in babies.[1] Fetal growth and development is a 
continuum and not complete until around the due date of birth, at 40 completed weeks gestation.[2] 
However, most studies tend to assess gestation as a binary factor in the form of preterm, <37 
completed weeks’ gestation versus term, 37-41 weeks, and potentially masking any effect across the 
gestational age range. It is well established that infants born preterm are at increased risk of severe 
neonatal morbidity and death.[3,4,5] However, recent evidence suggests that early term infants born 
at 37-38 weeks’ gestation may also be at greater risk for adverse complications compared with 
infants born at term, 39-41 weeks’.[6,7] Monitoring trends in the gestational age distribution can, 
thus, be an important indicator of long term health and developmental outcomes.  
 
Gestational age at birth is conditional on either spontaneous onset of labour or a clinical decision 
that birth should occur. Planned (also referred to as elective or iatrogenic) births, by induction of 
labour or pre-labour caesarean section follows a considered decision about continuing the 
pregnancy that balances the potential benefits and harms of early delivery for the mother and 
baby.[8] Decisions relating to the gestational week at which planned births are conducted have 
important health implications. Planned births are reported to be increasing internationally,[9,10] but 
without a corresponding decline in perinatal mortality and amidst concern that these births have 
increased risk of neonatal and maternal morbidity.[11,12,13] The aim of this study was to describe 
population trends in the distribution of gestational age, and assess the contribution of planned birth 
to any such changes in the distribution.  
 
 
Methods 
Study population and data sources 
The study population included all births of at least 20 weeks gestation in New South Wales (NSW), 
Australia from January 1994 to December 2009. Data were obtained from the NSW Perinatal Data 
Collection (PDC), a statutory population-based surveillance system covering all livebirths and 
stillbirths in NSW of at least 20 weeks gestation or 400g birth weight. Information is recorded by 
either the midwife or medical practitioner attending the birth, and includes demographic, medical 
and obstetric information on the mother, as well as details of labour, delivery, and condition of the 
neonate. Only de-identified data were provided to researchers. The study was approved by the NSW 
Population and Health Services Research Ethics Committee.  
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In the PDC, gestational age is reported as the number of completed weeks of pregnancy. It is 
determined by the best clinical estimate including early ultrasound (>97%) and the first day of last 
menstrual period.  Onset of labour (spontaneous, induction or pre-labour caesarean section) and 
plurality of birth (singletons versus multiples) are reported by check-box. Other maternal 
characteristics and birth outcomes used in subgroup analyses included maternal age (<20, 20-34 and 
35+ years), parity (first versus subsequent births), giving birth in a public or private hospital, 
pregnancy complications (i.e. pre-existing diabetes mellitus, gestational diabetes, chronic 
hypertension, or pregnancy hypertension), preterm birth (<37 weeks’ gestational age) birthweight 
percentile[14] and stillbirth. Compared with medical records, the information collected on the PDC 
has been demonstrated to be reliable, with high levels of agreement and low rates of missing 
data.[15]  
 
Analysis 
Of 1,427,527 births, records missing a gestational age (n=378), labour onset (n=390), or plurality of 
birth (n=58) were excluded, leaving 1,426,701 (99.9%) records available for analysis. Trends in 
maternal characteristics and birth outcomes were examined using Cochrane-Armitage test and 
review of relative changes over time. Changes in the onset of labour between 1994 and 2009 were 
investigated by assessing the percentage of spontaneous births, labour inductions, or pre-labour 
caesareans among all births occurring in each year. Onset of labour was examined separately for 
singleton and multiple pregnancies.  
 
Annual distribution in gestational age throughout the study period were determined with the 
proportion of births in each week of gestation calculated (number of births occurring in a specific 
week per total births which took place that year). Analysis was also carried out for each category of 
labour onset and stratified by singletons and multiples (as denominators) to show the relative 
contribution of each group. As relatively small number of records of multiple pregnancies resulted 
in greater annual fluctuations, analysis was carried out by grouping data into four-year intervals. To 
account for changes in pregnancy risk factors over time, sensitivity analyses were conducted among 
low risk pregnancies; namely mothers aged 20-34 without pregnancy complications and liveborn 
singleton births of 10th-90th birth weight percentile.[16]  
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Results 
From 1994 to 2009, the annual number of women giving birth in NSW increased by 10% (Table 1). 
In parallel, median maternal age increased (29 years in 1994 versus 31 years in 2009) as a result of 
an increasing proportion of women aged 35 years or more (13% vs. 24%). Multiple birth rates 
remained relatively constant, women were less likely to be classified as low risk (59% vs. 51%) and 
more likely to be first births (39% vs. 42%) give birth in a private hospital (15% vs. 25%) and 
deliver preterm (5.9% vs. 6.6%) (test-for-trend p<0.01). These changes were accompanied by 27% 
and 88% increases in the rates of labour induction and pre-labour caesarean section, respectively. 
Stillbirth rates remained unchanged (0.56/100 versus 0.62/100 births, trend p=0.07). 
 
Among singleton pregnancies, a decreasing trend in spontaneous labour was offset by an increase in 
pre-labour caesareans and labour inductions (Figure 1). Between 1994 and 2009, the rate of 
caesareans for multiple births more than doubled from 20% to 45%, while the rate of spontaneous 
births and inductions declined from 53% to 33% and 27% to 22%, respectively (Figure 1).  
 
During the study period, a steady left-shift towards earlier gestations was observed in the overall 
distribution of gestational age at birth (Figure 2). Observed trends included a gradual and 
continuous decline in the frequency of births at 40 weeks’ gestation offset by a corresponding 
increase in all births at 39 weeks. By 2008 the modal gestational age had decreased to 39 weeks 
gestation. There was a steady increase in the annual proportion of births occurring at each week 
from 33 to 39 weeks’ gestation, while births 42 weeks’ or greater declined from 3.2% in 1994 to 
only 0.8% in 2009.  
 
A similar shift was observed when singleton births were investigated separately. However, different 
patterns were revealed when examined by labour onset (Figure 3A-C). For singleton births with 
spontaneous labour, 40 weeks gestation remained the modal gestation but the proportion decreased 
markedly from 31% of all singleton births in 1994 to only 20% in 2009. In addition, from 2007 
there was a left-shift due to increased spontaneous onset of labour, primarily at 37-39 weeks (Figure 
3A). However, from 40 weeks’ gestation there was a decrease in the proportion of births. Also, of 
note, spontaneous preterm births (<37 weeks) decreased from 3.7% in 1994 to 3.3% in 2009 (trend 
p<0.01). The distribution of planned births among singleton pregnancies also changed over time. 
For labour inductions the modal gestational age shifted from 40 to 41 weeks gestation with the 
increase at 41 weeks accompanied by a marked and continuing increase in the proportion of 
inductions also performed at 37-39 weeks (Figure 3B). There was also a large increase in the 
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contribution of pre-labour caesarean section to all singleton births, almost doubling since 1994 from 
9.1% to 17.1% (Figure 3C). Pre-labour caesareans at 38-39 weeks increased steadily from 1997, 
with caesareans performed at 39 weeks gestation surpassing those at 38 weeks from 2001. The 
resulting shift of the peak of pre-labour caesarean sections from 38 to 39 weeks further intensified 
from 2008. When analyses were restricted to low risk women with singleton pregnancies, observed 
trends in gestational age resembled those of all singletons (data not shown). 
 
Among multiple births, the modal gestational age decreased from 38 weeks gestation in the 1990’s 
to 37 weeks from 2003 onwards. Again the trend differed by labour onset (Figure 4A-C). The 
modal gestation for spontaneous labour was generally 36 weeks although declining from 8.6% of all 
multiple pregnancies in 1994 to 5.9% in 2009. A substantial and continuous decline was observed 
in spontaneous labour at ≥37 weeks but  also at 32-35 weeks from 2006 (Figure 4A). The peak of 
inductions remained at 38 weeks gestation, with the proportion ≥38 weeks decreasing steadily and 
those at 37 weeks subtly increasing (Figure 4B). There was a marked increase in the contribution of 
pre-labour caesarean sections <39 weeks (Figure 4C) with the modal gestation for pre-labour 
caesareans shifting from 38 to 37 weeks.   
 
 
Discussion 
We report a gradual decreasing trend in the gestational age of babies born in NSW, Australia, 
between 1994 and 2009. The most common gestational age has changed from 40 to 39 weeks, with 
early term births (37-38 weeks) becoming more frequent. The observed trends occurred among both 
singleton and multiple pregnancies, with findings revealing a steady and constant reduction in 
spontaneous births and increasing planned births particularly pre-labour caesareans. Despite 
changing clinical practice over the study period, studies have not found a corresponding reduction 
in fetal mortality[5,11] and suggest increases in obstetric interventions may potentially lead to 
increased infant and maternal morbidity.[11]  
 
Similar findings were reported by Davidoff et al, 2006 who identified a left shift in gestational age 
distribution in both spontaneous births and those associated with planned births among singleton 
births in the US from 1992 to 2002.[17] One of the differences between our study and the Davidoff 
work is that the changes in gestational age we report for planned births remain within the limit of 
term pregnancies with an increase in the proportion of early term births at 37-39 weeks gestation, 
paralleled by a decrease on the latter side of term at 40-42 weeks. In contrast, the US study reports 
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an additional marked increase in the rates of late preterm births at 34-36 weeks’.[17] Differences in 
our Australian results, including the shift in the peak of pre-labour caesarean sections among 
singleton births from 38 to 39 weeks in recent years since 2008 may be attributable to recent 
introduction of the state-based maternity care policy targeting timing of pre-labour caesarean 
section.[18]  
 
Findings highlight that not only has the rate of planned births increased significantly, but the 
gestation at which they are being conducted is decreasing. By 2009, almost half of all births were 
iatrogenically timed and almost one in four singleton infants were delivered before the due delivery 
date, 13% by pre-labour caesarean and 10% by labour induction.[11] The increase in planned births 
was observed at all gestational ages up to 40 weeks and median gestation for this group decreased 
to 39 weeks. Recent studies also report up to half of all planned births at term are performed in low 
risk women[11] and in many cases for unspecified reasons.[11,19,20] Importantly, this increase in 
planned births has not resulted in an improvement in perinatal mortality[5,15] and neonatal 
morbidity rates have increased.[5,11,21]  
 
The changing pattern towards fewer births commencing spontaneously and increased risk of 
caesarean section has in itself potential adverse health consequences for both mothers and infants. 
For mothers, caesarean section, particularly pre-labour have been associated with greater 
complications in subsequent pregnancies, including uterine rupture and placental implantation 
problems, and longer maternal hospital stays.[11,22,23,24,25] For infants, vaginal birth has been 
shown to be important for fetal lung and immune system development.[26,27] Long-term 
morbidities of term infants such as asthma, hay fever, diarrhoea, respiratory & food allergies have 
been associated with birth by pre-labour caesarean section.[6,28,29] However, in light of 
inconsistent results, further adequately powered long-term studies taking into account timing of 
delivery are required to confirm or refute these findings.  
 
Despite no change in the prevalence of multiple births between 1994 and 2009, there was a decrease 
in modal gestational age for multiples from 38 to 37 weeks’ with changes in the gestational age 
distribution larger and different to singleton births, especially by onset of labour. Of note, we 
identified a left shift in spontaneous births and pre-labour caesarean section, and inductions at 38 
weeks or more decreased steadily. These changes, particularly among planned births have occurred 
since 2002, although there has been no change in the evidence regarding delivery management for 
twins; with two trials currently underway.[30,31] This highlights the importance of assessing and 
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reporting changes in gestational age, separately, by plurality. However, given multiple births only 
contribute a small proportion of all births, changes in distribution of gestational age appears to be 
driven predominately by potential changes in the management of singleton births. 
 
The trend towards delivery at earlier gestational ages has been reported internationally.[32] It is 
likely that increased survival and perceived low morbidity risk has influenced obstetric decision-
making in lowering the threshold at which delivery is considered. Reviews supporting labour 
induction for prolonged pregnancy[33] and those showing increased maternal risk in vaginal birth 
after caesarean[34,35] may have contributed to this change in clinical attitudes. In addition, 
obstetric care providers may time pre-labour caesarean or labour induction to balance patient-care 
responsibilities, accommodate patients’ schedules or avoid the presumed legal risk of expectant 
management.[36,37] Increased medical surveillance and monitoring may also lead to more delivery 
interventions and it has been posited that the risk tolerance for abandoning vaginal delivery and the 
threshold for obstetric intervention has decreased with advances in neonatal care.[6,36,37] We, and 
others, have found changes in maternal demographic, pregnancy factors or medical risk profiles 
explain little of the rising rates of planned births.[11,38] Our findings of similar patterns among low 
risk women also reveal that changes in risk or indication have not explained rising rates of pre-
labour caesareans or inductions.  
 
The strength of this study is the use of population-based, prospective and routinely collected data 
over a 16-year period. Coverage of all births in NSW, the most populous state of Australia, 
comprising over one third of the nation’s births,[5] also ensures generalisability of the findings. 
However, it must be noted that we were limited by lack of data relating to obesity and additional 
medical conditions (other than diabetes and hypertension), which may be indications for planned 
births. The other potential limitations of the study are related to estimation of gestational age. Data 
for gestational age is available only in completed weeks; access to gestational age in days would 
have provided a more accurate assessment of temporal trends. There is also no indication as to how 
gestational age was determined. Previous studies have consistently shown that estimates of 
gestation based on results from first trimester ultrasound shifts the gestational age distribution 
towards earlier gestations relative to that based on the last menstrual period.[39,40] Consequently, 
early ultrasound estimation of gestational age may lead to higher rates of preterm birth compared 
with estimates based on the last menstrual period.[39,40,41] Although increased use of early 
ultrasound may partially explain the observed shift in gestational age to the left, the fact that it was 
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already widely used in the early 1990’s,[42] it is unlikely that changes in classification of 
gestational age solely account for our findings.  
 
In summary, findings suggest a changing pattern towards births at earlier gestations, fewer births 
commencing spontaneously and increasing planned births. Factors associated with changing clinical 
practice and long-term implications on the health and well-being of mothers and babies should be 
assessed. 
 
 
 
 
Acknowledgements 
We wish to acknowledge the NSW Department of Health for access to the population health data 
and the NSW Centre for Health Record Linkage for linking the data sets.  
 
 
 
10 
 
References 
1. Raju TN, Higgins RD, Stark AR, Leveno KJ (2006) Optimizing care & outcome for late-preterm 
infants: workshop by National Institute of Child Health. Pediatrics 118: 1207-1214. 
2. Mittendorf R, Williams, MA., Berkey, CS., Cotter, PF. (1990) The length of uncomplicated 
human gestation. Obstet Gynecol 75: 929-932. 
3. Lain SJ, Algert CS, Nassar N, Bowen JR, Roberts CL (2011) Incidence of Severe Adverse 
Neonatal Outcomes: Use of a Composite Indicator in a Population Cohort. Matern Child 
Health J. 
4. Goldenberg RL, Culhane JF, Iams JD, Romero R (2008) Epidemiology and causes of preterm 
birth. Lancet 371: 75-84. 
5. Laws PJ, Li Z, Sullivan EA (2010) Australia’s mothers and babies 2008. Canberra: AIHW. 
6. Engle WA, Kominiarek MA (2008) Late preterm infants, early term infants, and timing of 
elective deliveries. Clinics in Perinatology 35: 325-341. 
7. MacKay DF, Smith GC, Dobbie R, Pell JP (2010) Gestational age at delivery and special 
educational need: retrospective cohort study of 407,503 schoolchildren. PLoS Med 7: 
e1000289. 
8. Spong CY, Mercer BM, D'Alton M, Kilpatrick S, Blackwell S, et al. (2011) Timing of indicated 
late-preterm and early-term birth. Obstet Gynecol 118: 323-333. 
9. Declercq E, Menacker F, Macdorman M (2006) Maternal risk profiles and the primary cesarean 
rate in the United States, 1991-2002. American Journal of Public Health 96: 867-872. 
10. Oshiro BT, Henry E, Wilson J, Branch DW, Varner MW (2009) Decreasing elective deliveries 
before 39 weeks of gestation in an integrated health care system. Obstet Gynecol 113: 804-
811. 
11. Morris JM, Falster MO, Roberts CL (2012) The impact of increasing planned early birth on 
maternal and neonatal morbidity: a population-based study Am J Obstet Gynecol 206(1): 
S279-S280. 
12. Tita ATN, Landon MB, Spong CY, Lai Y, Leveno KJ, et al. (2009) Timing of elective cesarean 
delivery at term and neonatal outcomes. New England Journal of Medicine 360: 111-120. 
13. Clark SL, Miller DD, Belfort MA, Dildy GA, Frye DK, et al. (2009) Neonatal and maternal 
outcomes associated with elective term delivery. Am J Obstet Gynecol 200: 156 e151-154. 
14. Roberts CL, Lancaster PA (1999) Australian national birthweight percentiles by gestational age. 
Medical Journal of Australia 170: 114-118. 
15. Centre for Epidemiology and Research NSW Department of Health (2010) New South Wales 
Mothers and Babies 2007. NSW Public Health Bull 21: 1-112. 
16. Roberts CL, Tracy S, Peat B (2000) Rates for obstetric intervention among private and public 
patients in Australia: population based descriptive study. British Medical Journal 321: 137-
141. 
17. Davidoff MJ, Dias T, Damus K, Russell R, Bettegowda VR, et al. (2006) Changes in the 
gestational age distribution among U.S. singleton births: impact on rates of late preterm 
birth, 1992 to 2002. Semin Perinatol 30: 8-15. 
18. NSW Health (2007) Maternity - Timing of Elective or Pre-Labour Caesarean 
Section_PD2007_024. Sydney, Australia. 
19. MacDorman MF, Menacker F, Declercq E (2008) Cesarean birth in the United States: 
epidemiology, trends, and outcomes. Clinics in Perinatology 35: 293-307. 
20. Stavrou EP, Ford JB, Shand AW, Morris JM, Roberts CL (2011) Epidemiology and trends for 
Caesarean section births in New South Wales, Australia. BMC Pregnancy Childbirth 11: 8. 
21. Goldenberg RL, McClure EM, Bhattacharya A, Groat TD, Stahl PJ (2009) Women's 
perceptions regarding the safety of births at various gestational ages. Obstet Gynecol 114: 
1254-1258. 
22. Kennare R, Tucker G, Heard A, Chan A (2007) Risks of adverse outcomes in the next birth after 
a first cesarean delivery. Obstet Gynecol 109: 270-276. 
11 
 
23. Liu S, Liston RM, Joseph KS, Heaman M, Sauve R, et al. (2007) Maternal mortality and severe 
morbidity associated with low-risk planned cesarean delivery versus planned vaginal 
delivery at term. CMAJ 176: 455-460. 
24. Spong CY, Landon MB, Gilbert S, Rouse DJ, Leveno KJ, et al. (2007) Risk of uterine rupture 
and adverse perinatal outcome at term after cesarean delivery. Obstet Gynecol 110: 801-807. 
25. Yang Q, Wen SW, Oppenheimer L, Chen XK, Black D, et al. (2007) Association of caesarean 
delivery for first birth with placenta praevia and placental abruption in second pregnancy. 
BJOG 114: 609-613. 
26. Gronlund MM, Lehtonen OP, Eerola E, Kero P (1999) Fecal microflora in healthy infants born 
by different methods of delivery. J Pediatr Gastroenterol Nutr 28: 19-25. 
27. Ly NP, Ruiz-Perez B, Onderdonk AB, Tzianabos AO, Litonjua AA, et al. (2006) Mode of 
delivery and cord blood cytokines: a birth cohort study. Clin Mol Allergy 4: 13. 
28. Moore HC, de Klerk N, Holt P, Richmond PC, Lehmann D (2011) Hospitalisation for 
bronchiolitis in infants is more common after elective caesarean delivery. Arch Dis Child. 
29. Roberts CL, Algert CS, Ford JB, Nassar N (2012) Mode of delivery may be the risk factor for 
infant infectious morbidity. Arch Dis Child. 
30. Dodd JM, Crowther CA, Haslam RR, Robinson JS (2010) Timing of birth for women with a 
twin pregnancy at term: a randomised controlled trial. BMC Pregnancy Childbirth 10: 68. 
31. McLeod L, Barrett J, Hewson S, Hannah ME (2004) Women's views regarding participation in 
a proposed randomized controlled trial of twin delivery. J Obstet Gynaecol Can 26: 575-
579. 
32. Joseph KS, Demissie K, Kramer MS (2002) Obstetric intervention, stillbirth, and preterm birth. 
Semin Perinatol 26: 250-259. 
33. Gulmezoglu AM, Crowther CA, Middleton P (2006) Induction of labour for improving birth 
outcomes for women at or beyond term. Cochrane Database Syst Rev: CD004945. 
34. Guise JM, Denman MA, Emeis C, Marshall N, Walker M, et al. (2010) Vaginal birth after 
cesarean: new insights on maternal and neonatal outcomes. Obstet Gynecol 115: 1267-1278. 
35. Crowther CA, Dodd JM, Hiller JE, Haslam RR, Robinson JS (2012) Planned vaginal birth or 
elective repeat caesarean: patient preference restricted cohort with nested randomised trial. 
PLoS Med 9: e1001192. 
36. Declercq E, Menacker F, MacDorman M (2005) Rise in "no indicated risk" primary caesareans 
in the United States, 1991-2001: cross sectional analysis. BMJ 330: 71-72. 
37. Signore C (2010) No time for complacency: labor inductions, cesarean deliveries, and the 
definition of "term". Obstetrics & Gynecology 116: 4-6. 
38. O'Leary CM, de Klerk N, Keogh J, Pennell C, de Groot J, et al. (2007) Trends in mode of 
delivery during 1984-2003: can they be explained by pregnancy and delivery complications? 
BJOG 114: 855-864. 
39. Khambalia A, Nguyen M, Nicholl M, Morris JM, Roberts CL (2012) Comparison between 
actual date of birth and estimated date of birth using last menstrual period and ultrasound 
estimates. BJOG (under review). 
40. Morin I, Morin, L., Zhang, X., Platt, RW., Blondel, B., Breart, B., Usher, R., Kramer, MS. 
(2005) Determinants and consequences of discrepancies in menstrual and ultrasonographic 
gestational age estimates. BJOG 112: 145–152. 
41. Kallen K (2002) Mid-trimester ultrasound prediction of gestational age: advantages and 
systematic errors. Ultrasound Obstet Gynecol 20: 558–563. 
42. Kieler H, Axelsson O, Nilsson S, Waldenstrom U (1995) The length of human pregnancy as 
calculated by ultrasonographic measurement of the fetal biparietal diameter. Ultrasound 
Obstet Gynecol 6: 353-357. 
 
 
12 
 
Figure legends 
 
Figure 1: Trends in onset of labour in singleton (top) and multiple (bottom) births, 1994-2009 
 
Figure 2: Distribution of gestational age at birth between 1994 and 2009 for all births in NSW, 
Australia 
 
Figure 3: Distribution of gestational age at birth between 1994 and 2009 for singleton births by 
onset of labour; spontaneous (top), induced (middle) and pre-labour caesarean section (bottom) 
 
Figure 4: Distribution of gestational age at birth between 1994 and 2009 for multiple births by onset 
of labour; spontaneous (top), induced (middle) and pre-labour caesarean section (bottom) 
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Table 1: Maternal characteristics and birth outcomes and relative change throughout the study 
period, 1994-2009  
 
 1994 
N (%) 
1999 
N (%) 
2004 
N (%) 
2009 
N (%) 
Relative 
change§(%) 
All mothers 86,463 85,961 84,283 95,033 9.9 
Maternal age (years)      
<20 4,358 (5.1) 4,098 (4.8) 3,387 (4.0) 3,292 (3.5) -31.4 
20-34 70,680 (81.8) 67,167 (78.2) 64,110 (76.1) 69,068 (72.7) -11.1 
35+ 11,313 (13.1) 14,668 (17.1) 16,769 (19.9) 22,658 (23.8) 81.7 
Nulliparous 34,194 (39.5) 35,308 (41.1) 35,795 (42.5) 40,345 (42.4) 7.3 
Multiple birth 1,212 (1.4) 1,291 (1.5) 1,305 (1.5) 1,366 (1.4) 0 
Low risk women 51,084 (59.1) 47,018 (54.7) 45,313 (53.8) 48,286 (50.8) -14.0 
Preterm birth 5,067 (5.9) 5,562 (6.5) 5,553 (6.6) 6,302 (6.6) 11.9 
Private hospital 13,357 (15.4) 15,869 (18.5) 20,551 (24.4) 23,478 (24.7) 60.4 
Labour induction 17,536 (20.3) 20,612 (24.0) 20,549 (24.4) 24,473 (25.7) 26.6 
Pre-labour 
caesarean section 
8,055 (9.3) 9,147 (10.6) 12,929 (15.3) 16,649 (17.5) 88.2 
      
All babies 87,705 87,283 85,621 96,429 9.9 
Livebirths 86,980 (99.2) 86,734 (99.4) 85,056 (99.3) 95,827 (98.4) 0.2 
Stillbirths 494 (0.56) 533 (0.61) 561 (0.66) 598 (0.62) 10.1 
§ Relative change was calculated by: [(2009 rate – 1994 rate) / (1994 rate)]*100 
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